mm 


mw<DmM*mm] 
[mmvm-t z&mftm] 

"Q3bh (E« ^ *l%l©'fb^f8®Vol.25, No. 2, 149-162, 1990) Q w<OK 

» ft ft & o ifi m * ft tfj -r s * v ^ **** t fb n s . 

^#£^#-5 (Shinozaki and Yamaguchi-Shinozaki, Plant Physiol. 115:327- 
334, 1997), 

mfe^mmi'^Ji'XCDjfc^mmtfmhfr u®nz* znhoixbuxm 


i 


SS>m (Abscisic acid; ABA)rt*jg < U T *J U , teW hlx* % 

gtfSi: ABA ABA^#^g§cj:U^^^;Ws^^n. 

&o zom^m^lt. yn y >^y ->>^^^ 

Wfc><5 £*a^£*iTv^<5 0 yn y y ->>^#^ #f££ 

>£SSt£1±fc h7^x-y^jfiftf, NaCl ^{giS©* h l^d^fU 

- ^ 3 „ RFO hi^. ;ti 

rfo (cM-r^fg^a: UTli. 77^; -^^t>*^^^^--^^ffl^cD^ 

WttfcSSI&SSfl&SlfcUT^SC: i:%^i-*t,©©*-e*ofe(Blackman S. 
A. et al. Plant Physiol. 100:225-230,1992, Ooms J.J.J, et al. Plant Phys 
iol. 102: 1185-1192, 1993) 0 

b $/ P i-Xi-<D ABA Xm^mX'fo £ abal fcfcjSflrffigTT'fcfc^We £ & ^ 
I5t'l^t<^ot^6 0 ABA ^Itt©ifC*}PTIi, 

^C^iltt^ftSC fc**£B*<5. ABA^M^JI^a^Kfett^ 
^ilf'tttfMgT WKoornneef, M et al., Physiol. Plant. 61:377 

-383, 1984, Duckham, S. C. et al., Plant Cell and Environ. 14:601-606, 19 
91, Rock, CD. and Zeevaart, J.A.D., Proc.Natl. Acad. Sci. 88:7496-7499, 


1991). 

3£iSM±&3g£n&V>(Nambara f E. , et al, Plant J. 2:435-441, 1992, Kriz, A. 
R. , et al, Plant Physiol. 92:538-542, 1990, Parcy, F. , et al, Plant Cell 
6:1567-1582) 0 o * »J a^©$g«a&tt8l^(3^ v>TttS? ©^T'ftHBi- S ABI3 

a* aba j; u -tmt^ziz^^m^ zn^zttfrnx-hnz. 

if 55 * 

( 1 ) 7 7^; - ^MilSfif ^I^^CiAt § 3 t 1 51 
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(3) nMrti:eiH7 7>f s-A&tmjz-zK&z t zftrnt-tz en 

( 1 ) n&m(DWM^tt-rz>X h U 
*f"t 6 x hi/ *iM£tf 

(7) ttTo(c)3iit(d)©^>/^i4. mMfo^mMmm>is-&£z.£*mm 

(c) ms?ij#^- i y KE^ife^fc* 

(d) ia?ij#-5§- 1 <dt^ j mmy}^i3ttz>'p&< tt> i xw»7 5;im« 
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y — X-^/WfJtjtfe^ii, G e n B a n k & <5D ^ — — x Srffll^T, 

^ -f Xfi*o 7 7 >f ; - ^^»jn»fe? (S2#l##2) (:>pfli^itt4ft§ 

8?#T 7°D^7AliL ipman-Pearso n j£ U G E N E T I X- 

I mac (mfe^mmmmv ? hv^r. V7h7x7^tt) zaftm^-ct,*. 

y? 

a 

UJ t5y7^7-5:IV\ 5* RACE^ 3' RACE^Ct, ^f^Jljtfc 
la ? £«tf#-r3 d f&^ftfc^Sit&^fi, Soluble Protein Expression 

j;J SystemONVITROGENtfc) 3 ^ Tight Control Expression System (INVITROGEN %±) 
^ QIAexpress System(QIAGEN *±)&^<D3ry b^MTSIS^M^^^- 

Molecular Biology, A Laboratory Manual (Melody S. Clark (Ed.), Springer) 
^T7-f y-^^^^Mfe^^ #HIL/cp o 1 y (A) + RNA^<b c DN 

A^^zf^ y — fcisaiu :ocdna7^7*7 y — fc/w :/ y ^y-tf-S' 3 > 

(polymerase chain reaction, J^TPCR^it^) (' <£ o Tlii|S"^"S 3 £ d 
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^TC poly (A) + RNA*^^7-< y-^^^P^aifK^^^fti-^ 
^ft^Wt-Ui^iTS. poly (A) + RNA(Dm&&{iL£ Utlt 

^RNA^f)^'Ji (d T) fi#&JBv^p o 1 y (A) + RNA S. 
iRNA^iWCpo 1 y (A) + RNA?:#Si tOt'tS^y b 
(MPG Direct mRNA Purification Kit, CPG, INC. *±^) 
S cDNA^-r^U-^^StSfeftCli, Sfpoly (A) + RNA^i 

K ^"Uzf (dT) ^7^7- 7>^Ay7^7-f l£$£^g£jH 

ff l:J:ot-*icDNA«:^U Wl^7-*77> (Gubler and Hoffman) 
gj ;fr#^rv-/^ — ;7* ( Okay ama-B erg) (Molecular Cloning 2nd edi tion. Cold 

L Spring Harbor press, 1989) f CJ: 'J-$ic DNA^^tS, =y-7^J—^ 

pi 

tQ V—W8k*f-y (Capfinder PCR cDNA Library Construction Kit(CLONTECH *±) 
H #) fcJBV^T, PCRi:J:otcDNA%JiiLttJ:i\ dOJ;5{:UT^ 
UfccDNAIi, TOffifb, U — ©fWn, PCRfCfcSflJIKBMS-iM 

# — (C^ D — — >^-Ct-5 0 

cDNA 7 ^y7 U-CD^s^ iJ-->^|;ftfflt5^D-^ODNA»fitli l 

pcRfcfr-Sdfc-o&scifcas'r-ta. *yx, ^ ^ y &^£>mik 

ftx^&&m*#tb % commit ?cRxmmLxy°u—yt-r^ 

CliirtS-etS. mftft$LmV!}(D>f; ASa^I'SrSiKUfe-r-^^— X**?>K 

^D^i^U PCR Kfcl^^-fv-iStftSCliA^tS. 

CCD J: ? Kgfcff-UT^j&UfcX^-r V— c DNA^Mv^TPCR^ff-5- 
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<§>„ l^^SRACEg (Rapid Amplification of cDNA End:PCR PROTOC 

OLS A Guide to Methods and Appl i cat ions, ACADEMIC press INC.p28~38) £ff 

s<j\'-f&zttfw.£Li<^ 0 £/c, 7.^ y — — >^t^(i/N-r yy #y-tf— a >-c 
f±&< pcR^ffl^tt s&k, y 'j ^^r t*-^> a > h p c r ^ii^ 

(2) tttl^f,M#:DNA^iil, 

dnah^ y-£ft^u y -^<b^^^r ;-~*-&f&mmmfc 

/W ^-tf->^/3 >3ZJ±PCRfc: J:oTJfef#-1-6 0 ^ ^fe#E&;£ 
mZft&tf. lOi^^^VhnVCiotM^tt/cDNAt'^ott, 

(3) poly (A) 'RNA^filCiotML, * -f - M» - A 3Z. 

(4) ; -x&mmmffifczftmi,. ^w^im^3?-i:cdna 

7^^7 y -£^-fc!\ jg^^^^d^^^-ttT c DNA^'3- HI'S* 

(5) ^y°^Ymx<DT ^ ;Mumfrhm^&7°7^ races 

A£«*cD^^#-(-M^?A#>{£J: < , mb<l&. Plant Molecular Biolog 
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y-A Laboratory Manual (M. S. Clark(eds. ), Springer) & if dlEtfc^ tlTV^S. ^ 

y-x-^Mtiife^ h L/Tti, se?'J#-*§- i £>7^ v m®M*$;t2$ > 
* y - ;l/ £ v =l V d - x ^ c, ^ y -i J - * £ •? & '14 & to n & v ^ fig 

ffij£H$ nanism sjts«©4fss©3i^y— ^%inii, 95°c-c 3o##ni& 

t6;ti:«kot77-f y — X^/£KJfc£#ifc£^6d fcj&*T?#5. 7 7 -f y - 
* s W-tSfSffiO 3 0 %J^±, ^il<(i6 0%M±, 2 I, < i±8 0%J^ 

J: < £p£>*l/c#?£ Utli, 0»J*{& PCRKckS in vitro ^ifAS^'flf 
£>;ft<5 (#^Kf8, PCRfcJ:6 in vitro mutagenesis, 151-158 K, ^.{& 

ntf, a^t, 200 yitMi^L * l < & 100 y s^i*k $^^^*u< 
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^ hD-N--hoy^7^> (NTG) t U< («fi^^#£OjimAX^^^^(Iffi 

±ia©«j:5&i&s©asL nx. mu. xizm&wi^iz. wm& 
(Dmfom, shmmm. ^v-it* aa»©3tvM::£-2<»£& 

M~$Z>* v^^Kft ^- h'-t-SDNAftSMHi-a :fci:iott, Ifi^J#^ 1 & 
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tt**i^DNA|WJ±, #J*.tf 5 0%tt±©ilitt%^tSDNAH±3&Wry 

^(i®^©-y--tf>^^yu^^-^ 3 >c7)^v^^T'*S6 CTC, 1 XS s 
C, 0. 1%SDS, JfSKlt 0. lxSSC, 0. l%SDS{;|iSf5 

fcte 2 ^77^; -^^»***W-r*JSffi© 3 0 %&±, L < (i 

3^:7 IRK t¥L<(£, Plant Molecular Biology-A Laboratory 

Manual (M. S. C 1 ark(eds. ) , Spr i nger) & t" IZ IB® £ HT V ^ ;£fj£ % MlT^ffl "T -5 . 

fi, Erfcl8^£n&v>rt*, 7^n;^f U ^Ai^g (^2- 5 8 9 1 7 
,xi/^ hD^U-J/3>^ (#1¥5 - 6 8 5 7 5-%4HR#J8Q , 
r-r (#i¥5 - 5 0 8 3 1 6 4§&&#J8Q f^fff^Ct^ 

#6. 7 7*7tl«ii:»t5iSfilli, Plan Cell Reports (1987) , 6, 

321 - 325 (3f3*s©#&K*PbTfT5 C t^tS. £V XCl#T6^SC3te^f£, 
Pro. Natl. Acad. Sci. USA, 86. 145 (1989), TIBTECH, 8, 145 (1990), 
Bio/Technology, 6, 923 (1988), Plant Physiol., 87, 671 (1988), Plant 
Physiol., 91, 1212(1992), Bio/Technology, 6, 915 (1988), Plant Physol. , 
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# # 


99, si (i9S2)m^mm(D^m-m^xn nt^§5 a -(^iznr^mmmm 

v ^ -5 <d (i, ^ft M o ^ W * S P *J $ n s x ti^ W -r- 1 «c v ^ J: a * -e * o 

h7V^^xr-^«»l:ltlt *^g^ffc> »tti£Ufi%l 
t?£>6 0 "77 -f 7 tf^^y— Jl/fcS'i^D— LT7 7-f 
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Oml (D80%3L$ ;-j) / ttimx.tz'&, 90°CT* 10#|gj&aiU :®t{fiU4$ 

C^atbi^^HPLC (i«3i^#:^DV (lib, 
^-^?:^it5o HPLCtRlT, MAIi »^>XfADX5 0 0 
(CarboPacPAl #^A, H7V^D^ h U (^-f #*^**fcSl) ) 

JjJ 30 {g, J:y#iL<li5^P, 20fg©g^i:^Sd^?:jgi*-r-5 o HC$?£U< 

In its**?, 2om<Dm&£.&&zii*mtft-r&. 

in A, 95°c -e 30 8>in*&-r s d t iz «t o t ^ 7 ^ y -$tm&Lj& * W± £ -tt -5 d * 
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^ L < tiJfci&ffiX {±H * U ©fSffi^ L < fcfcJfc?Sffi £ ft ± £ it <5 £ £ t^l" 6 <, 

Si^/ctjwffitt^ mmmom'BimmvacDi'^jisizttL. 1.1*^50 as, 

U<&2 30(3, J: U£?£ U < (±5 frh 20 £ & & Z £ £ MM~f <5* 

© _h$E£> &?g -e * 3 is =5 ? 3- j - jv&j&mm % 3 - h -t s ate ? 1 1 % k 5 7 -r 
77^; — ^-&js»5S©±«Eossiii-c* * ji^v^j -Ji^fcmm 

n - K -T 6 & tc £ A f & & 2f (f 5> ti £ . 

Ltt-^<, Jt&Wt'fi. x^A^ # V*^?**- h (EMS) ^(TMt^JI 

ftlfeffiv^T^-r y-x^^ygfe^iiija^-yrS^^J: #>*;i> 

(EMS) ^©te^gJMNfcffl^T#fcgJSt!feJ: »JSaR%ftiBU 
?:c;*#>J$#r, X7^f (ELISA) &£-C\ 77>fy-7>^ 

*mmwx*3\mLtc±x<DW<m. ¥f&Rtf<mifr&mz, W098/49273 -?t 

&m* J £(D&£0mt {sX&wm*iz&y \n&b<D£lr&. 
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X**77 -f y -X^P^jlfe^ (i> HBS^II*^ W098/49273 ^IRK 

mm-snitj&fe? zm^fc. mmmoitctbcD??*^ hi*, m i c^-ri?^ 

PBIN19 E&5fc©:7°^7^ K pBI 121 (CLONTECH $fcf£0 fejfJflfU 7> U 77 7— ^eif 
-f^-Ol'X 35S yDt-j? (@ 1 (I*5V^Ti± r35S-Proj £IE^) fc, J * U > 
^■jfcg^SSJite?*-^**- (H 1 tw*5V^fi TNos-terj i:sE^) W© GUS 
f^^Xfi*77^;-7^g| cDNA (m 1 fiasi^Tte TRaffinose 
Synthasej fcffitt) £ g^1"& d t £ «fc »J jg£g L/c 0 

ss?'J#-^ (B3^i##2) cfcits i 5 6#a^a©0aj&3 xbai 

h fctfiJUL/cy^ T-i:, 1 2 6 0 Sacl -^-Y b^^^-f^-^ffl 

i^T PCR fcfr i^Xbal-Sacl WfKZ'&ft. 1 2 6 OMS© Sacl 

2 4 4 8#B©**it:3 2 44 8#@0t<'ti:S 

acl h ^maLXmrn^^tc. — pBI121f£ % XbaK SacliHffcU GUS 

^X 7 7-f y-7.^»3RcDNA UTtBIS^^fe Xbal 

-Sacl BrJtXtf Sacl -Sacl Bffi- £ h K ^ -f y— ^> a V b fc. 7>f^-^3 > 5 

E.coli HB101 d^Mfs^U 7* 7* 3 K©£3SBE#lfl¥#rfcfTV\ 
7 7-f>'-.*£7£IMScDNA @3?'J^Wi-S^7^^ h-%afiEUpBI121-sSRS £ 

2. TEgfeife 

_fcfH 1 . T*i»Ufe^^^-^7^5K ( P BI121-sSRS) fc, hU^7l/># 
jM^r^V^Sy^t Agrobacteriumu tumefaciens C58 (1 # A b , 
Agrobacterium tumefaciens C58/pBI121- s SRS ^ | g U „ ^ h tl ft 
Agrobacteriura tumefaciens C58/pBI 121- s SRS vaccum infiltraion 
^■OD^^tXt co 1-0 (LEHLE SEEDS %tM) twfl2H*Egi Ufc. 

^#^n/ctt?(i, 77^-^^ 25 ^g/mi t-g&mmmmzmmL 

mmmfe % as u % ^ u tztbmm w ^ * 1000 mm 
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0 


ftbtifzMRmmftsxkm (srs- i ~4 ^ift-r-s) cov^t, tibo^^-tv- 

: 5'-TTT CCG GTT CAA GTT ATG GT-3' (HB#I#^ 3 ) 
^7^7-2 : 5'-CAA TGC ATC CGT TAT CAG TA-3' ( SB 4 ) 

m%L£&&YjA dna it. mmm&*mm^mmLfcBMnmfomffim<D 12 

tftO!H«J:»J Plant DNeasy DNA JfitfH? KQUIAGEN #M) V^TffiM U fc. PC 
RJ£, 97 °C1 ^©^Sttllft, 95 °C15 56 °C15 fP&tf 72 °C60 1 

®r £ 7 if D y;MtfUfcttT-flSS U fc. 

BM&Wkm®) SRS-1-5 ^XS*7 7^ 

T3 f£ftte$l#©aiJ: «J ^* RNA fcfl&mi&SiUfc. RNA ©ffifflKfcfc, Rneasy 
Plant Mini Kit(^T^' Srffl V^c. ffl £B U RNA f 2 0 # g 
y;Kl-C*^ij|L. HybondN + (I|E^L/c 0 ^D-^fcltli, pBI 121- s SRS & 

DNA *m^tZ.mmistt DNA gr f~ A 1 phosDi rect(77^tA7 7^7^>7 
/W^f^afi)^fflt>t7^H,fe„ HybondNM^-TS 7 D - :/CD/W7* V # 
-f-tf-^a >t±, 6 0°CT\ -Hftfrl\ 6 CC^iPjaLfeiSflffjftT'^ry h h 
3-;H:«ot^Ufc. CDP-Star Srffl^T, 
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KVlii^a U — >2 fcfcSRS-1, 1/ - > 3 (i SRS-2, V - > 4 fcfc SRS-3, V 
-> 5 (i SRS-4 £^LT^6 0 

|£ cDNA % pET16b # — © Ndel, BamHl h ^ ^ P — — >^ 1/ @g 
#l#-#2 Jw^UfeifiaEffi3?!J.tw*J(tS|§J&3 K> 156~158#g©ATGK Nde 1 +>- 
-4 V ^#iPt" -5 £ £ £ (3 579~581 Xho I -*J--f h ^^^ili-?: PCR ^Tigl® 

U SRS c DNA (D Xho I -BamH I $rJn £ £ £ P ET16b (NOVAGEN *±®0 © Ndel, BamH 
I it-T D— — >^L/c. &IZ % KXDft^Cl BamH I -^-T b fcttJnU 

/c BamHl -BamHl BfJifc PC Tit |@U SRSNde I -BamH I l$f £ o & V* pE 
T16b CD BamHl f>f|vA^D-^bfc. ilL^7°77^ K te&SB2#l»#r 

&U/c 0 ^t)tl/:7°77^ KtepET16bSRS £ Ufc. d © 7 7 J* 5 K pET16bSRS £ 
E.coli BL21(DE3)pLysS(Stratagene ttDCMiib^ y&%.W$k L tz. jzMM £ 
- 8 0TCi:t«1¥Ufe. 

E.coli BL2KDE31) p Lys/pET16bSRS it. 50m g/ml Ji)V< — -> y > £ ^fr LB *g 
it&T^Bftfufg* U Cti$:0.1il t'J50ml ffl^CUL/, j^j 3 R$I9&£H% S 
1 mM IPTG fcSSJn U S5>C3 H#RB*3* Ufc. CL©*3l|jfc& 8000rpnu 20 
4Mffl©a^4M»UTSf#:«:^«), d tl £ B-PER 3r V h (t'7^il)l:till, 
RT}§tt®#\ SDS-PAGE (IT^-f Xfi*7 7-f y-.X£-/&6m 

^i# J l4®#£, 8Mflti)gU N His-Ttrap 
tz. Z.tl*7-y-¥iZft&-r&Z£lZ±V > ^Xfi*7 7-<7-^M» 
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gS$T""C\ ?L#£Tfi#U JlfiilJ^y 7T — (50mM Tris-HCl, 5mMDTT, ImM PMSF, 
0. \% PolyclarAT, pH7. 0) HTft&ft U fc„ tttbJKtt, ^7^nx (Calbiochem £ 
M) KTSHfiU 67&£?fr£Pji;i>U 3S;k±?lffc PD-10 # 7 A (77^75/7^ 
-ftf-r^tfcSEO drt>W\ {Bfl^fcfifct* tVh'jyi/'yyi 0 (amiconttM) K 
TMiSLMft^ Ufc. Cl©ffifl&aS?R«: SDS-PAGE KflfUfc. 

SDS-PAGE (Cite, 7.5% fb^ttM) fcJBl^fc. SfU&l&ft. 

PVDF menbrane (BIORAD fcfcSSDCx.lx £7 }> n/D^f-f >^U/c ^aiX^V/ 
DyhWJTlt 7>7°U 7 7-f K AP -f ^ a>7*Dy b (BIORAD *±tO £ 

ajstk mmmfo (srs-i~4) -e?j±, pf^ro/^vK*^aj$nfc. 


J:-5(cl8»UfcSJS^^ 10~50#1 coffl»£M£« It^i^ 100 
A6l£U 32°C-C 60-120 ^^, 7 y-X^lSSjSSfefrofc. 

2.5 mM ->zl^D-X (:*-;& 7 ^T-X^ftS) 

5.0 mM Hvvf-j—fr (mmm&m) 

5.0 mM DTT 7 -f -rX **tjK) 

20.0 mM h'J^iSiltg ( P H7.0) (-7-7V 7 -f t^X ^*fcK) 
/eft ClIS® # (I mM L , Dt^ftr :>X f AC T KJfSjft * © 7 7 y - X £ Jgft L fc. 
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fUMr^^Ai: Utli, 5t-i**?M± DX500, *7AJ: CarboPac PA1(4 

x25o) (^-r^-^^^tt$^) , tk&mtLxit pad c^-f **?M±m 
mi] 

±123. t-^x4*7 7^ ; -^fommzmm-rz-zsu^ z+xj-iz&tf 

GM (pH5. 7(KQH) ) 

1L Murashige-Skoogi&igJft (^VftM) 
lml X 1000 B5 H* # ^ >}<g$t (->i/^a$^) 
0.5gMES ('fjJ^^'rT.fttm) 
30g ^i7D— ^ (^^T^^ttM) 

8g mmmm^ ba3o (WftaiMS) 
gm m^mm? v— h±x*m& u /ct, 3 mmvi&Qofc* 1000 ?x-c* 

M^-yr/c^ 350 % A*l/fc$fc(it& 8cm. 6cm ©Vf— h (TO-8) 

ffi»%B&<*/c«>, 3 Bfiit7>7 7y (MMtti) x*av\ mm?? 

>7>yy^l^: ( /^y M^te lcmCDffiST* 1000 fS/W/J<*^ 7j<&<7) 
^ffi© 1 MTO, £££3rA#7l-;l/CD±(~ 30#a§\ #©zK#*"C£.Sjettl$£ 
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# # 


m i ] 

[0 2] 

*V Xfi*7 7 -r y -x^»jR5aite?o%m«: l»*f-r « v -if :/u ^ 

[0 3] 
[04] 

RF0^Sa8&4^i-fil^®T-**. 
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(a)ie?'j#-*§- 1 ©t^ y^se^J£i%fr# w^scfc^-b-tsiife?, 

(d)B3#i## 1 COT ^ J ®£I2?!J C & & 4> & < £ 1 XtelK4@<Z>7 5 ^ifc**^^ 
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